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CLEAN VERSION OF AMENDED CLAIMS 



Method for shaping hollow boards (1, 11) of theirmoplastic material 
having at least one open cavity (7, 17) in the interior of the 
board open toward the board edge (8, 18) , wherein the cavity in the 
interior of the board is sealed at the board edge and is thus 
closed off to the exterior in a substantially gas-tight way and 
wherein the hollow board (1, 11) to be shaped is softened by 
heating and in the softened state is shaped by external loading 
with a shaping pressure (9, 19) while the cavity (17) is closed off 
to the exterior in a substantially gas-tight way, wherein the 
cavity (17) is sealed while leaving open at least one supply 
opening (21) for the filling medium to be supplied to the cavity 
(17) or in that, after complete closure of the cavity (17) , at 
least one supply opening (21) for a filling medium is introduced 
into the wall of the cavity and in that the cavity (17) , closed off 
to the exterior in a substantially gas-tight way, is supplied with 
at least one filling medium and in that the hollow board (11) to be 
shaped is shaped by external loading with the shaping pressure (19) 
while the cavity is filled with the filling medium. 

Method according to claim 1, wherein the cavity (17) is sealed by 
compressing the board edge (8, 18) . 



Method according to claim 1, wherein a sealing sleeve is placed 
onto the board edge (18) for ceiling the cavity (17) . 

Method according to claim 1, wherein the cavity (17) , closed to the 
exterior in a substantially gas-tight way, is loaded with a filling 
medium whose temperature surpasses the initial ten5)erature of the 
hollow board (11) to be shaped. 

Method according to claim 1, wherein the cavity (17) , closed off to 
the exterior in a substantially gas-tight way, is loaded with at 
least one gaseous and/or at least one liquid filling medium. 

Method according to claim 1, wherein the hollow cavity (17) , closed 
off to the exterior in a substantially gas-tight way, is filled 
with steam as a filling medium. 



Mi^ED-UP VERSION OF AMENDED CLAIMS 

Method for shaping hollow boards (l, 11) of thermoplastic material 
having at least one open cavity (7, 17) in the interior of the 
board open toward the board edge (8, 18) , wherein the cavity in the 
interior of the board is sealed at the board edge and is thus 
closed off to the exterior in a STibstantially gas-tight way and 
wherein the hollow board (1, 11) to be shaped is softened by 
heating and in the softened state is shaped by external loading 
with a shaping pressure (9, 19) while the cavity (17) is closed off 
to the exterior in a substantially gas-tight way, [characterized in 
that] wherein the cavity (17) is sealed while leaving open at least 
one supply opening (21) for the filling medium to be supplied to 
the cavity (17) or in that, after complete closure of the cavity 
(17) , at least one supply opening (21) for a filling medium is 
introduced into the wall of the cavity and in that the cavity (17) , 
closed off to the exterior in a substantially gas-tight way, is 
supplied with at least one filling medium and in that the hollow 
board (11) to be shaped is shaped by external loading with the 
shaping pressure (19) while the cavity is filled with the filling 
medium . 

Method according to claim 1, [characterized in that] wherein the 
cavity (17) is sealed by compressing the board edge (8, 18) . 



Method according to [one of the preceding claims, characterized in 
that] claim 1. wherein a sealing sleeve is placed onto the board 
edge (18) for ceiling the cavity (17) . 

Method according to [one of the preceding claims, characterized in 
that] claim 1. wherein the cavity (17) , closed to the exterior in 
a substantially gas-tight way, is loaded with a filling medium 
whose temperature surpasses the initial temperature of the hollow 
board (11) to be shaped. 

Method according to [one of the preceding claims, characterized in 
that] claim 1. wherein the cavity (17) , closed off to the exterior 
in a substantially gas-tight way, is loaded with at least one 
gaseous and/or at least one liquid filling medium. 

Method according to [one of the preceding claims, characterized in 
that] claim 1. wherein the hollow cavity (17) , closed off to the 
exterior in a substantially gas-tight way, is filled with steam as 
a filling medium. 
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Translation of Amended Pages of WO 00/64659 (PCT/EPOO/03011) 

Method for Shaping Thermoplastic Hollow Boards 



The invention relates to a method for shaping hollow boards that 
are comprised of thermoplastic material and have at least one 
cavity within the board interior being open toward the edge of the 
board, wherein the cavity in the interior of the board is sealed at 
the board edge and is thus closed off to the exterior in a 
sixbstantially gas-tight way and wherein the hollow board to be 
shaped is softened by heating and is shaped in the softened state 
by external loading with a shaping pressure while the cavity is 
closed off in a substantially gas-tight way. 

Known thermoplastic hollow boards are comprised of two parallel 
cover layers as well as spacers arranged therebetween, for example, 
in the form of separating stays or cup- shaped projections of an 
intermediate layer provided between the cover layers. In this 
connection, in the interior of the hollow boards, i.e,, between 
their cover layers, cavities are provided which are open toward 
the board edge. For the shaping process, such thermoplastic hollow 
boards open toward the edge are softened by supplying heat, as is 
known in the art, and are loaded with an external shaping pressure 
in the softened state, for example, by means of deepdrawing devices 
or presses. Because of the destabilization of the hollow board in 
itself resulting from softening, in particular, of the spacers 
arranged between its cover layers, the shaping of the hollow boards 
according to the methods of the prior art or by means of the known 
devices often entails an undesirable change of the board structure, 
primarily an undesirable irreversible compression of the hollow 
boards perpendicularly to the cover layers. 



A method of the aforementioned kind is disclosed in US-A-4,172,749 . 
Here, the hollow boards are shaped with cavities being open toward 
the edge* The cavities are filled with a gaseous medium, for 
example, air. Before the start of the actual shaping process, the 
gas -filled cavities are closed in a gas-tight way at the edge of 
the hollow board. The hollow board is finally shaped with the 
cavities being closed in this way. The gaseous medium present 
within the interior of the cavities thus builds up a pressure which 
counteracts the external shaping pressure and is supposed to 
prevent undesirable compression of the hollow board to be shaped. 

Based on this prior art, the present invention has the object to 
optimize the shape stability of hollow boards to be shaped or 
formed . 

This object is solved according to the invention in that the at 
least one cavity within the interior of the board is sealed by 
leaving open at least one supply opening for a filling medium to be 
supplied to the cavity or in that, after complete closure of the 
cavity, at least one supply opening for the filling medium is 
introduced into the wall of the cavity and that the cavity, which 
is closed off to the exterior in a substantially gas-tight way, is 
loaded with at least one filling medium and in that the hollow 
board to be shaped is shaped by being loaded externally with the 
shaping pressure while the cavity is filled with the filling 
medium. The one or more filling media assist pressure build-up in 
the interior of the cavity. By leaving open at least one supply 
opening for the filling medium to be supplied to the cavity, the 
condition is realized in a simple way to be able to supply the 
filling medium to the cavity. The medium enclosed within the 
interior of the cavity exerts a count erp res sure to the external 
shaping pressure, when the hollow board is loaded from the exterior 
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with the shaping pressure, and thus provides a stabilization of the 
hollow board. Despite its softening, the hollow board can therefore 
maintain its proper structure even during the shaping process* 

For sealing the cavity at the board edge, several possibilities are 
offered according to the invention. For exart5)le, a sealing sleeve 
can be placed onto the board edge. Preferably, the cavity in the 
interior of the board is sealed by compressing the board edge. This 
method feature is characterized by a simple realization. In this 
connection, the compression of the edge of the board can be carried 
out when the hollow board is "cold" as well as when the hollow 
board is heated and thus at least partially plasticized. 

In a further preferred embodiment of the method according to the 
invention, a filling medium whose temperature surpasses the initial 
temperature of the hollow board to be shaped is employed. In this 
case, the filling medium not only contributes to the build-up of 
inner pressure within the cavity of the hollow board but is also 
moreover utilized for heating and thus plasticizing the hollow 
board. In this connection, the plasticization of the hollow board 
can be realized exclusively by means of the filling medium; 
however, the filling medium can also be used only for assisting 
additional heat sources for supplying heat to the hollow board from 
the exterior. In the latter case, especially short cycle times 
result for shaping of the corresponding hollow boards. 

In the context of the method according to the invention, the cavity 
in the interior of the hollow board can be loaded with almost any 
flowable filling medium, in particular, with almost any gaseous or 
liquid filling medium. In this connection, it is especially 
advantageous to supply the cavity, which is closed off to the 
exterior in a substantially gas-tight way, with steam as a filling 



medium. Steam can be generated in a simple way and is 
characterized, in particular, by being ecologically innocuous. 

In the following the invention will be described in more detail 
with the aid of schematic illustrations. It is shown in: 

Figs. 1 and 2 configurations of hollow boards of thermoplastic 
material with cavities within the interior of the 
board; 

Fig. 3 a schematic section of the hollow board according 

|;;=i: to Fig. 1 with a cavity in the interior of the 



According to Fig, 1, a hollow board 1 of polypropylene, as they 
are, for example, used for manufacturing packaging containers or 
trunk bottom plates of vehicles, are of a three -layer 
configuration. An intermediate layer 2 with downwardly open cup- 
shaped projections 3 is welded to an upper cover layer 4 and a 
lower cover layer 5. The cup- shaped projections 3 are arranged at 
a spacing to one another and form together with the walls 6 gas 
enclosures containing atmospheric air. A part of the walls 6 is 
formed by the lower cover layer 5. Since the cup- shaped projections 
3 are arranged in a staggered fashion, a contiguous cavity 7 
results around them in the interior of the hollow board 1 which 
cavity is open toward the board edge 8 of the hollow board 1. 




Fig. 4 



board sealed according to a conventional method; 



a schematic section of the hollow board according 
to Fig. 2 with cavities in the interior of the 
board sealed according to the invention. 



and 
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In a manner known in the art, for shaping the hollow board 1, first 
its board edge 8 is compressed about the entire circumference of 
the board. The conditions illustrated in Fig, 3 then result. The 
section plane of Fig. 3 is identified in Fig. 1 with reference 
numeral III. After the compression of the board edge 8, the cavity 
7 in the interior of the hollow board 1 is sealed in a gas-tight 
way to the exterior. The board edge 8 is maintained in the 
compressed state by corresponding pressure exertion schematically 
illustrated in Fig. 3. 

In the state according to Fig. 3, the hollow board 1 is loaded with 
steam from the exterior and is heated in this way. As a result of 
heating, plasticization of the hollow board 1 takes place. The 
softened hollow board 1 is finally shaped, for example, so as to 
cause depressions within the hollow board 1, by means of the 
shaping pressure, indicated in Fig. 3 by the arrow 9. During 
loading of the hollow board 1 with the external shaping pressure 9, 
the atmospheric air in the cavity 7 in the interior of the hollow 
board 1, enclosed by the pressure -loaded board edge 8, acts as an 
air cushion which exerts a pressure counteracting the shaping 
pressure 9 and thus prevents a compression of the softened hollow 
board 1 by the shaping pressure 9. 

After the shaping process, the obtained shaped part is stabilized 
over all by cooling. The deformed board edge 8 can then be 
removed . 

As illustrated in Fig. 2, a hollow board 11 is comprised of an 
upper cover layer 14, a lower cover layer 15 as well as spacers in 
the form of separating stays 13 arranged between the upper cover 
layer 14 and the lower cover layer 15. In the interior of the 
hollow board 1, cavities 17 are present, which are delimited by the 



upper cover layer 14, the lower cover layer 15, as well as two 
oppositely positioned separating stays 13, wherein the cavities 17 
open toward the board edge 18, The hollow board 11 is also 
comprised of polypropylene • 

As already described in the case of the hollow board 1 according to 
Figs. 1 and 3, first its board edge 18 is compressed about the 
entire circumference of the hollow board 11 for shaping the hollow 
board 11- However, in contrast to the above described method, 
before deforming the board edge 18, hollow injection needles 20 
projecting into the cavities 17 are positioned between the upper 
cover layer 14 and the lower cover layer 15 • The hollow injection 
needles 20 ensure that, after compression of the plate edge 18, 
supply openings 21 for the filling medium to be introduced into the 
cavity 17 remain open. This is illustrated in detail in Fig. 4. 
In Fig. 4 it is also indicated that the board edge 18 after 
compression remains pressure-loaded. 

According to Fig. 4, the hollow injection needles 20 are connected 
by check valves 22 to supply lines 23 for the filling medium. At 
the end of the cavities 17 facing away from the hollow injection 
needles 20, the board edge 18 is compressed as described in 
connection with Figs. 1 and 3. Over all, the hollow cavities 17 
are closed off to the exterior in a substantially gas-tight way. 
After compression of the board edge 18, filling medium in the form 
of steam is supplied via the hollow injection needles 20 into the 
interior of the cavities while pressure loading of the board edge 
18 still occurs. This steam supplied via the hollow injection 
needles 20, in cooperation with steam with which the hollow board 
1 is simultaneously loaded from the exterior, effects heating and 
plasticization of the hollow board. The hollow board 11 is also 
shaped after softening by means of an external shaping pressure, 



symbolically indicated in Pig. 3 by an arrow 19. The mixture of 
atmospheric air and steam present in the interior of the cavities 
17 counteracts in the above described way, when the check valves 22 
are in their closed position, an undesirable structural change of 
the hollow board 11. If needed, filling medium can be supplied to 
the cavities 17 even during loading of the hollow board 11 with the 
external shaping pressure 19. 

After cooling and the resulting solidification of the shaped hollow 
board 11, the hollow injection needles 20 are pulled out of the 
supply openings 21 and, subsequently, the deformed board edge 18 is 
H removed. Alternatively, the hollow injection needles 20 can be 
S removed already before loading of the hollow board 11 with the 
p external shaping pressure 19. In this case, immedxately after 
S pulling out the hollow injection needles 20, the supply openings 21 
Hj for the previously supplied filling medium which remain within the 

board edge 18 must be sealed tightly before the shaping of the 
U hollow board 11 can be started. 
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Claims 



Method for shaping hollow boards (1, 11) of thermoplastic 
material having at least one open cavity (7, 17) in the 
interior of the board open toward the board edge (8, 18), 
wherein the cavity in the interior of the board is sealed at 
the board edge and is thus closed off to the exterior in a 
substantially gas-tight way and wherein the hollow board (1, 
11) to be shaped is softened by heating and in the softened 
state is shaped by external loading with a shaping pressure 
(9, 19) while the cavity (17) is closed off to the exterior in 
a substantially gas-tight way, characterized in that the 
cavity (17) is sealed while leaving open at least one supply 
opening (21) for the filling medium to be supplied to the 
cavity (17) or in that, after complete closure of the cavity 
(17) , at least one supply opening (21) for a filling medium is 
introduced into the wall of the cavity and in that the cavity 
(17), closed off to the exterior in a substantially gas-tight 
way, is supplied with at least one filling medium and in that 
the hollow board (11) to be shaped is shaped by external 
loading with the shaping pressure (19) while the cavity is 
filled with the filling medium. 

Method according to claim 1, characterized in that the cavity 
(17) is sealed by compressing the board edge (8, 18) . 

Method according to one of the preceding claims, characterized 
in that a sealing sleeve is placed onto the board edge (18) 
for ceiling the cavity (17) . 
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Method according to one of the preceding claims, characterized 
in that the cavity (17) , closed to the exterior in a 
substantially gas-tight way, is loaded with a filling medium 
whose temperature surpasses the initial temperature of the 
hollow board (11) to be shaped. 

Method according to one of the preceding claims, characterized 
in that the cavity (17), closed off to the exterior in a 
substantially gas-tight way, is loaded with at least one 
gaseous and/or at least one liquid filling medium. 

Method according to one of the preceding claims, characterized 
in that the hollow cavity (17), closed off to the exterior in 
a substantially gas-tight way, is filled with steam as a 
filling medium. 
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